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(54) Accident-prevention apparatus for the operator of a press brake 



(57) Safety arrangement adapted to stop the travel, 
ie. operational movement of the moving parts (2, 5) of a 
press brake in the case of the press operator interfering 
with the travel, ie. operational movement of a tool (6) 
attached to said moving parts. It comprises emitting 
means (21) and receiving means (22) of light beams 
which are provided in a side-by-side arrangement on a 



side of the press, while, on the opposite side, there are 
provided reflecting means (26) adapted to convert the 
light beam (R E .) generated and emitted by said emitting 
means (21) into a reflected beam (Rr) which is parallel 
thereto and lies closer to the operator than said emitted 
beam (Re). 
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Description 

[0001] Trie present invention refers to an accident- 
prevention apparatus for use in a press brake. 
[0002] A press brake is a machine in which the 
workpiece (which consists of a sheet-metal plate, eg. a 
sheet-stee! plate) is deformed by the action of a tool, 
which is generally known as bending bar or punch, per- 
forming a relative movement with respect to a V-shaped 
or U-shaped matching surface, which is generally 
known as the bending die. The punch is fixed to a slide 
moving along the vertical, while the bending die is sus- 
tained by the bedplate or tower beam of the press. 
[0003] Throughout the bending process, eg. in 
order to bend it on each one of its four sides through a 
corresponding sequence of operational phases, the 
workpiece is handled directly by the press operator who 
acts on a foot pedal in order to cause the slide to per- 
form its downward stroke, ie. to move towards the bend- 
ing die. Again, the upward stroke performed by the slide 
in order to release the workpiece after bending occurs 
either automatically or following a control command 
received from a second foot pedal actuated by the same 
operator. 

[0004] In order to ensure an adequate level of 
safety to the operator during such a handling of the 
workpiece, the currently applicable regulations call for 
the bending bar or punch to be able to stop before fin- 
gers can be crushed in the case that the operator inad- 
vertently lays a hand across the downstroke path of the 
slide. Actually, such a stop takes place at a distance of 
approx. 6 mm from the bending die. 
[0005] A safety arrangement that is frequently used 
in press brakes comprises a light- emitting device on a 
side of the lower beam of the press and a light receiving 
device, connected to appropriate circuit means, on the 
other side in such a manner as to ensure that the 
related light beam lies exactly at a distance of 6 mm 
from the bending die. In the case that the hand of the 
operator intercepts the light beam, thereby preventing it 
from being received by said receiving device, the 
thereto connected circuit means cause the downstroke 
of the slide, and the punch, to be interrupted. 
[0006] §uch an arrangement is very simple, but fails 
to take into account the possibility for the hand of the 
operator to be laid or resting on a side of the bending 
punch during the downstroke thereof. In fact, it only con- 
siders the possibility for the hand of the operator to be 
resting on either the workpiece or the bending die, so 
that, under the circumstances, it actually proves par- 
tially ineffective. Owing to its inertia, the slide may in fact 
come to stop after that the bending punch has caused 
the hand of the operator to suffer some damage. 
[0007] A more effective safety arrangement, as dis- 
closed in US-A-4 1 66 369, comprises an array of light 
emitting devices aligned along the vertical and, on the 
opposite side of the press brake, a corresponding plu- 
rality of light receiving devices connected to a safety cir- 



cuit under the interposition, of a plurality of limit 
switches^ In the zone comprised between the punch and 
the bending die, a plurality of horizontal light beams are 
in this manner obtained at a certain distance from the 

5 edge of the punch, on the side on which the press oper- 
ator stands. However, the complexity of such an 
arrangement can be readily appreciated in connection 
not only with the adjustment that has to be performed 
each time that the punch is replaced (eg. in connection 

to with changes in the type of workpiece bent in the press 
or the type of bending required), but also with mainte- 
nance requirements, considering that, in order to 
exactly ensure a maximum extent of safety, such a 
maintenance has to be carried out very frequently. The 

T5 need arises in fact for both said light-emitting and said 
light-receiving devices to be each time repositioned 
both vertically and horizontally, ie. for an operation to be 
each time carried out which is not only delicate, but also 
rather expensive, since it is usually an operator pos- 

20 sessing higher skins than a simple press operator that is 
charged with such a maintenance. 
[0008] It therefore would be desirable, and it actu- 
ally is a purpose of the present invention, to ensure the 
availability, in a press brake, of a safety arrangement 

25 that is effectively able to eliminate all possible risks of 
. accident and injury for the operator, including the risk 
which is run when a hand of the operator remains rest- 
ing on the punch during the downstroke thereof. This 
particular risk, although not of the utmost seriousness 

30 and quite often underestimated, is anyway unaccepta- 
ble by any company that really wants to assure a maxi- 
mum extent of safety to all of its employees. 
[0009] A further purpose of the present invention is 
therefore to provide a safety arrangement for a press 

35 brake which is simple in its construction and just 
requires a maintenance that can be carried out simply 
and quickly. 

[0010] A safety arrangement with the characteris- 
tics as recited in the appended claims enables this and 

40 further aims to be reached. 

[0011] Anyway, features and advantages of the 
present invention will be more readily and clearly under- 
stood from the description of a preferred embodiment 
thereof that is given below by way of non-limiting exam- 

45 pie with reference to the accompanying drawings, in 
which: 

Figure 1 is a schematical front view of a press brake 
equipped with a safety arrangement according to 
so the present invention; 

Figure 2 is a simplified cross -sectional view along 
the ll-ll plane of the press brake illustrated in Figure 
1. 

55 

[0012] As shown in Figure 1 , a press brake can be 
seen to substantially consist of a stationary rigid bed 1 
and a portal 2 situated thereabove and sustained by 
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side columns 3, 4 rising upwards from the bed 1. On the 
lower side of the portal 2 there is fixed a slide 5 with 
which it is adapted to move vertically, in particular down- 
wards, when the operator acts on a corresponding foot 
pedal (not shown). s 
[001 3] To the lower side of the slide 5 there is in turn 
fixed a bending punch or bar 6 having a V-shaped 
cross -section with two working surfaces 7, 8 and an 
edge 9 (see Figure 2). On the opposite side, ie. on the 
upper side of the bed 1 there is fixed a bending die 10 10 
whose surface 11 facing upwards has a longitudinal 
recess 12 which has again a V-shaped cross-section 
with two side surfaces 13, 14 that are parallel to the 
working surfaces 7, 8 of the punch 6, and a bottom cor- 
ner 1 5. the acute angle formed by each one of the sur- 75 
faces 7, 8, 13 and 14 with a horizontal plane is generally 
indicated at a in the following description. 
[0014] Figure 2 also illustrates the vertical plane Z 
that contains both the edge 9 of the punch 6 and the 
bottom corner 15 of the recess 12, along with a sheet- 20 
metal workpiece S that, held by the fingers of the oper- 
ator, is placed upon the bending die 10 in order to 
undergo bending into a V-shape owing to the downward 
movement of the portal 2 along with the slide 5 and the 
punch 6, and the resulting cooperation of the surfaces 25 
7, 8 of the punch with the surfaces 1 3, 1 4 of the recess ;„ 
12. 

[0015] By means of adjustable means 20. on the 
right-hand side of the bed 1 of the press there is fixed a 
first part of an optical array that, according to the so 
present invention, consists of a laser beam emitting 
device 21 and a punctitorm light beam receiving device 
22 which are mutually staggered, ie. out of alignment, 
with respect to both a vertical plane Z and a horizontal 
plane. The receiving device 22 is furthermore con- 35 
nected via electric wires 23 to a safety circuit 24 of the 
press brake. 

[0016] On the left-hand side of the press bed 1 
there is in turn fixed, by means of adjustable means 25 
that are similar to the above cited ones, a second part of 40 
said optical array which substantially consists of a Porro 
prism 26 (see Figure 1). 

[001 7] Porro prisms are commonly known to have 
the property of producing an emitted ("emerging") beam 
R E that Is perfectly parallel to the reflected ("incident") 45 
beam R R when said beams Jay on a plane that is per- 
pendicular to the hypotenuse Y thereof. 
[0018] As shown in Figure 2, the position of the 
prism 26 with respect to the positions of the light emit- 
ting device 21 and the light receiving device 22 has to so 
be adjusted so as to ensure that: 

the beam R E generated by the light emitting device 
21 is horizontal and rectilinear at a distance D from 
the upper surface 1 1 of the bending die 1 0 that cor- 55 
responds to the afore mentioned minimum safety 
distance (ie. 6 mm); 



the distance between the beams R E and R R is 
equal to said distance D; 

the plane X containing the beams R E and R R is par- 
allel to the working surface of the punch 6 that is 
designated here with the reference numeral 8 and 
lies on the operator side of the press brake. In other 
words, the hypotenuse Y of the prism 26 must form, 
with the vertical plane Z containing both the edge 9 
of the punch 6 and the bottom corner 15 of the die 
recess 12, exactly the same acute angle a as 
defined earlier in this description. 

[001 9] In a preferred manner, the emitted beam R E 
lies on said plane Z, while the reflected beam R R lies 
below said surface 8 of the punch 6. 
[0020] The operation of the safety arrangement 
according to the present invention is as follows: 
[0021] Should the emitted beam R E be intercepted 
by the hand of the operator during the use of the press 
brake, the receiving device 22 of the optical array, owing 
to the reflected beam R R so failing, is disenabled and 
the safety circuit 24 stops substantially instantly the 
downward movement, or downstroke. of the punch 6 in 
the same manner as this practically occurs in the afore 
discussed prior-art arrangements in compliance with 
trie applying regulations. Furthermore, according to a 
basic feature of the present invention, should the fingers 
of the operator be inadvertently or absent-mindedly left 
resting on the surface 8 of the punch 6 during the down- 
stroke thereof, they eventually intercept the reflected 
beam R R even in advance of the edge 9 of the punch 6 
succeeding in intercepting the emitted beam R E . Also in 
this case the receiving device 22 of the optical array is 
therefore disenabled and the safety circuit 24 is there- 
fore able to cause the downward movement of the 
punch 6 to stop within a more than adequate time delay 
even in the case that the moving speed of the slide is 
still relatively high, since the distance of the edge 9 from 
the die 10 is greater than the minimum distance D 
required by the regulations. * 
[0022] A first clear advantage of the present inven- 
tion lies in the fact that the optical array is so simple in 
its construction that the adjustment and maintenance of 
the safety arrangement are operations that can be car- 
ried out in a most easy and quick manner even by peo- 
ple lacking adequate professional skills, ie. not 
specifically qualified or trained. Owing to the presence 
of a Porro prism, these operations, that usually require 
adjustments in the order of few millimeters, can in fact 
be performed only on one of the two pans forming the 
optical array. 

[0023] A second, still greater advantage derives 
from the fact that the safety arrangement according to 
the present invention is actually capable of coping with 
all possible situations and circumstances, including 
those that have hitherto failed to be taken into account, 
or have been only marginally taken into account, by the 
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applying standard regulations. 
[0024] A further advantage lies in the fact that the 
present invention can be used on press brakes that are 
equipped with traditional safety systems through a sim- 
ple replacement of the optical array, with no need for the 
existing safety circuit to be replaced and/or the software 
controlling said circuit to be modified. 
[0025] A still further advantage Hes in the fact that 
the emitted beam and the reflected beam are luminous 
and punctiform and, therefore, not only most accurate, 
but also visible to the operator who is in this way con- 
stantly reminded of and alerted on the presence and 
efficient state of the safety arrangement. 
[0026] Although the above description has been 
given with reference to a preferred embodiment, it will 
be appreciated that it is within the ability of those skilled 
in the art to use the related teaching in order to intro- 
duce a number of modified embodiments of the above 
safety arrangement without departing from the scope of 
the present invention. In particular, a lower-cost embod- 
iment might be based on the utilization of two plane mir- 
rors in an angled arrangement with a common corner, 
instead of the afore cited Porro prism. 

Claims 

1. Safety arrangement adapted to be fixed to a sta- 
tionary part (1) of a press brake and comprising 
light-beam emitting means (21) and light-beam 
receiving means (22), in which said receiving 
means (22) are capable of being connected to cir- 
cuit means (24) that are adapted to stop the work- 
ing movement of the moving parts (2. 5) of the 
press brake in the case that the light beam is inter- 
cepted by the operator, characterized in that said 
emitting means (21) and said receiving means (22) 
are arranged beside each other on a side of the 
press brake, and that reflecting means (26) are pro- 
vided on the opposite side that are adapted to con- 
vert the light beam (Re) generated and emitted by 
said emitting means (21) into a reflected light beam 
(Rr) that is parallel to and lies closer to the operator 
than said emitted light beam (Re). 

2. Safety arrangement according to claim 1 , in which 
to the moving part (2) of the press brake there is 
fixed a punch or bending bar (6) and to the station- 
ary part (1) of the same press brake there is f ixed a 
cooperating surface or bending die (10), character- 
ized in that said reflecting means (26) consist sub- 
stantially of a Porro prism. 

3. Safety arrangement according to claim 1 , charac- 
terized in that said reflecting means (26) comprise 
a pair of mirror-like reflecting plane surfaces in an 
angled arrangement with a common corner. 

4. Safety arrangement according to any of the preced- 



ing claims, characterized In that the light beam 
(Re) emitted by said emitting means (21) and the 
beam (Rr) reflected by said reflecting means (26) 
are punctiform, and that said beams (R El Rr) are 
5 arranged so that the plane (X) containing them is 

parallel to the working surface (8) of the bending 
punch (6) that lies on the operator side of the press 
brake. 

10 5. Safety arrangement according to claim 4, charac- 
terized In that said emitting means (21) and said 
receiving means (22) are mutually staggered with 
respect to both the plane (Z) containing the lower 
corners (9, 15) of the punch (6) and the die (10). 

is respectively, and a plane that is perpendicular 
thereto and contains one of said beams (Re. Rr)- 

6. Safety arrangement according to claim 5, charac- 
terized In that the light beam (Re) emitted by said 

20 emitting means (21) is contained in said plane (Z) 
that contains the lower corners (9, 15) of the punch 
(6) and the die (10), respectively. 

7. Safety arrangement according to any of the preced- 
es ing claims, characterized In that said emitting 

means (21) and said receiving means (22) form a 
first part of an optical array, and that adjustable 
means (20) are provided to fix this first part of said 
optical array to the stationary part (1) of the press 
30 brake. 

8. Safety arrangement according to any of the preced- 
ing claims, characterized In that said reflecting 
means (26) form a second part of an optical array, 

35 and that adjustable means (25) are provided to fix 
this second part of said optical array to the station- 
ary part (1 ) of the press brake. 

9. Safety arrangement according to any of the preced- 
40 ing claims, characterized In that said emitting 

means (21) consist of a laser beam generator. 



50 



4 




5 



EP 0 995 942 A1 




EP 9 95 942 



Pag e 7 of 8 



EP 0 995 942 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 11 9656 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (InuCl.T) 


Y 


DE 22 13 247 A (GRANIERIE LUIGI) 
15 March 1973 (1973-03-15) 
* page 3, line 8 - page 5, line 14; 
figures 2B;3 * 


1-3,9 


F16P3/14 


Y 


DE 27 50 234 B (LICENTIA 
PATENT-VERWALTUNGS-GMBH) 

11 lamtarw 1070 ( 1 070— fll — 1 1 ^ 

ii January \iy/y — ui 11 j 

* column 4, line 42 - line 52; figures 1,2 


1-3,9 




A 


* 


5 




A 


FR 2 540 224 A (CROGUENNEC PHILIPPE) 
3 August 1984 (1984-08-03) 
* page 3, line 33 - page 6, line 16; 
figures 1-5 * 


1,5,7-9 




A 


US 2 241 556 A (MACMILLIN H F ET AL) 

13 May 1941 (1941-05-13) 

* page 2, left-hand column, line 30 - line 


1,3 






47; figure 1 * 




TECHNICAL FIELDS 
SEARCHED (lnLCI.7) 


A 


US 2 115 322 A (WOOD G P) 

26 April 1938 (1938-04-26) 

* page 2, right-hand column, line 32 - 

1 1ne 52; figure 1 * 


7 


F16P 


A,D 


US 4 166 369 A (NAKAJIMA MASANOBU) 
4 September 1979 (1979-09-04) 






The present search report has been drawn up for all claims 







PUc» of s«arch 

THE HAGUE 



Oat* of conviction of fr* Match 

26 January 2000 



Examiner 

Baron, C 



CATEGORY OF CITED DOCUMENTS 

X : part] cut arty relevant H taken alone 

Y : particularly relevant H combined with another 

document of the same category 
A : technological background 
O : non-written dtectoaura 
P intermediate document 



T : theory or principle underlying the invention 
E : earlier patant document, but published on, or 

alter the fling date 
D : document cited in the application 
L ; document cited tor other reasons 

& : member of the same patent family, corresponding 
document 



7 



EP 0 995 942 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 11 9656 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is 'm no way liable for these particulars which are merely given for the purpose of information. 

26-01-2000 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 


DE 2213247 A 


15-03-1973 


NONE 




DE 2750234 B 


11-01-1979 


NONE 





FR 2540224 


A 


03-08-1984 


NONE 


US 2241556 


A 


13-05-1941 


NONE 


US 2115322 


A 


26-04-1938 


NONE 


US 4166369 


A 


04-09-1979 


NONE 



i For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



8 



